Inulin stimulates phagocytosis of PMA-treated THP-1 macrophages by involvement of PI3-kinases and MAP kinases.
Inulin is a polysaccharide that enhances various immune responses, mainly to T and B cells, natural killer cells, and macrophages in vivo and in vitro. Previous reports describe that inulin activates macrophages indirectly by affecting the alternative complement pathway. In this study, we examined the direct effect of inulin on PMA-treated THP-1 macrophages. Inulin treatment did not stimulate the proliferation of THP-1 macrophages at all. However, inulin treatment significantly increased phagocytosis of the polystyrene beads without the influence of serum. Doses of around 1 mg/mL had the maximal effect, and significant progression of phagocytosis occurred at times treated over 6 h. Inulin augmented phagocytosis not only with polystyrene beads but also with apoptotic cancer cells. The inulin-induced phagocytosis uptake was suppressed in Toll-like receptor (TLR) 4 mutated C3H/HeJ mice peritoneal macrophages. Moreover, inulin-induced THP-1 macrophage TNF-α secretion was inhibited using a blocking antibody specific to TLR4, suggesting that TLR4 is involved in the binding of inulin to macrophages. Furthermore, we used specific kinase inhibitors to assess the involvement of inulin-induced phagocytosis and revealed that phosphoinositide 3-kinase and mitogen-activated protein kinase, especially p38, participated in phagocytosis. These results suggest that inulin affects macrophages directly by involving the TLR4 signaling pathway and stimulating phagocytosis for enhancing immunomodulation.